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Introduction

The Chicago District of the U.S. Army Corps of Engineers, in cooperation with the Illinois
Department of Natural Resources, the Illinois Department of Transportation, the Lake County
Division of Transportation and the Cook County Highway Department, intends to assess the
delays to road traffic resulting from flooding of the Des Plaines River and its tributaries in Lake
and Cook Counties, Illinois. The estimates relate to:

1. delays resulting from flooded roads; -
2. delays due to flooded road repairs;
3. delays due to recommended plan project construction.

Traffic delays are to be estimated for a base year and several future years for floods of varying
depths and duration. The usual flood frequency profile analyzed includes 2, 5, 10, 25, 50, 100
and 500-year frequency floods.

The Transportation Laboratory of the Department of Civil and Materials Engineering, University
of Illinois at Chicago, has initiated an exploratory analysis, building on forecasts of current and
future traffic made by the Chicago Area Transportation Study (CATS), the Federally designated
metropolitan transportation planning organization for the six-county Northeastern Illinois region.
This Progress Report describes studies performed to date during the first year of the study,
beginning June 2001.

Method

The effects of flooding on traffic mainly pertain to the closing of bridges and associated
roadways. The direct impact of such road closings is that drivers must find other routes of travel,
which may lead to highly congested conditions, depending on the extent of the flooding. Indirect
effects of road closings are that drivers may elect to travel by a different mode, such as public
transit, or to a different destination, or cancel the trip altogether. As a first step in this study, we
agreed to explore the effects of re-routing of travel only.



The approach to the study of re-routings, and the estimation of traffic delays, is to apply a Traffic
Assignment Model (also known as a route choice model) to estimate road traffic delays from
bridge closings on the main stem of the Des Plaines River identified during an earlier study,
known as the 1999 Feasibility Report. Model outputs examined to date, and reported here, are
total and mean vehicle travel time, and total and mean vehicle travel distance, between 21
districts comprising the larger Chicago metropolitan region.

The procedure for applying the model is the following.

1. Road segments subject to delays from flooding in the main stem of the Des Plaines River
Watershed were identified in the CATS road network;

2. Additional arterial and collector road segments within the Watershed not represented in
the CATS road network were examined to determine if they were critical to the analysis;
to date, none has been identified, largely because CATS’ road network is very detailed in
the area of the study;

3. The zone system within and around the Watershed was examined to determine whether it
is sufficiently detailed for the intended analysis; to date, we have not found it to be
necessary to divide zones to provide for more detail;

4. CATS estimates of zone-to-zone automobile flows for the morning peak period in 1996
were extracted from the results of an analysis performed for air quality modeling
purposes; the tests reported in this progress report, therefore, pertain to one hour during
the morning peak period from 7 — 9 am.

5. The Traffic Assignment model was applied to flood scenarios involving the main stem of
the Des Plaines River only for the following floods: 5, 10, 25, 50, 100, and 500 year
frequencies, plus the normal or base case. The 2-year flood was also considered; since
only one bridge on the main stem is disrupted by such a flood, the delays from a 2-year
event are not distinguishable from normal conditions.

6. Total travel times and travel distances corresponding to these flood scenarios were
identified, first on a zone-to-zone basis for the 1790 zones in the Chicago region, and
then on an aggregated district-to-district basis.

7. Results of the analysis were summarized in tables, and examples plotted in charts for use
by the Chicago District to demonstrate the results from the application of the model.

For interpreting the results achieved to date, a general understanding of the Traffic Assignment
Model is useful. A more technical description of the model is included as an Appendix.

Given an estimate of the total flow of vehicles per hour from origin zone to destination zone, the
model seeks to allocate the flows to one or more routes through the road network in order that
the travel time on the used routes between each origin-destination pair are equal, and less than




the travel times on unused routes. In other words, the model assumes that each driver seeks to
find her/his shortest route through the network in terms of travel time.

The travel time of each link and route in the network depends on the flows between all zones in
the region, and not just the zone of interest. Hence, a very large-scale optimization problem is
solved for a road network and zone system. It is a property of the solution to the problem that
the flows on each link of the network are unique in the solution achieved. However, the route
flows are not unique, since flows could be re-routed in many ways leaving the link flows
unchanged. Therefore, one cannot draw conclusions about which particular zone-to-zone flows
are affected by any bridge being closed.

The model also implicitly assumes that drivers know their best routes precisely, even though the
flooded network may be different from the one they normally use. Since this assumption may be
somewhat unrealistic in a flood condition, the results of the analysis may be considered to be a
lower bound on the actual delays. Since some trips may not be made during a flood event,
reducing the amount of travel overall, the use of this lower bound to approximate the overall
effect of the flood seems reasonable. Moreover, for the purposes of scenario analyses, the results
are fully consistent and therefore comparable.

A final assumption of the analysis is that all zone-to-zone flows do arrive at their destinations,
although the travel times may be rather high. In other words, links do not become fully blocked
by traffic. This phenomenon is a result of the simpler, steady state form of this model, as
compared with a more precise, and much more computationally difficult, dynamic model.

Findings of the Analysis to Date

Links in the CATS’ network determined to be affected by floods of various frequencies are
shown in Table 1. Altogether 196 one-way links totaling 235.4 miles in length were identified -
based on maps furnished by the Chicago District. The flood frequencies range from the 5-year
flood to the 500-year flood. The 2-year flood was not analyzed because only one minor bridge
was affected.

In many cases the links affected consist of the pair that includes the Des Plaines River bridge
subject to closure by flooding. In other cases, several or many links are closed at a given river
mile location. For example at River mile 73.74, only two one-way links are closed by the 5-year
flood, but 12 links are closed by the 500-year event.

The total origin-destination travel flows during the morning weekday peak period, in vehicles per
hour, for 1996 are shown in Table 2. The total hourly flow is about 1,430,000 vehicles per hour.
The flows between 1,790 zones were aggregated to 21 districts as follows:

1. four districts in the City of Chicago;

2. three districts in suburban Cook County;

3. six districts each consisting of one of the so-called collar counties around Cook County,
including Lake County, Indiana;

4. four districts consisting of aggregations of outlying counties.



Then, each of the four districts traversed by the Des Plaines River was divided into two districts.
These districts are from north to south: Lake County, IL; North Cook; West Chicago; and West
Cook. These districts were formed so that the effect of bridge closings on areas traversed by the
river could be directly identified. Map 1, following page 6 shows the locations of the districts.

Table 3-N shows the total travel time in hours for the normal or base no-flood condition. Tables
3.5 to 3-500 show the equivalent district-to-district travel times for the 5, 10, 25, 50, 100 and
500-year flood events. Inspection of these tables shows the effect of the various events on total
travel times at various levels. The cell values show the time from the row district to the column
district. Each row shows the travel times from the origin district to each of the destination
districts. Similarly, each column shows the total travel times to that destination from each of the
origin districts. The last column shows the total travel time from each origin district. Likewise,
the last row shows the total travel time to each destination district. The total peak-hour travel
time for the Chicago region is shown in the lower right corner.

By dividing the total travel time by the hourly flow, the mean travel time can be computed.
Table 4-N shows the mean travel times for normal conditions. Then, Tables 4-5 to 4-500 show
the mean travel times for the six flood conditions. Comparison of these tables reveals the effect
of the various floods at the district-to-district level.

Table 5-N shows the district-to-district travel distances for normal conditions. Tables 5-5 to 5-
500 show the travel distances for the six flood conditions. Since bridge closings result in
rerouting of traffic flows, these mean travel distances are longer than those experienced during
normal conditions. Finally, Tables 6-N, and 6-5 to 6-500, show the mean travel distances
resulting from the normal and each of the flood conditions.

Figure 1 shows the increase in mean travel times from various flood events over the entire
Chicago Region. Although the increase per vehicle is small when distributed over the region, the
increases in the immediate subregion of the Des Plaines Watershed are much larger. Even so, an
increase of over 10 % in total regional travel time is estimated for the 500-year flood. Figure 2
shows the mean travel time between two districts severely impacted by Des Plaines River floods,
Lake County west of the River to North Cook County east of the River. About 3800 vehicles per
hour make this journey in the morning peak period. The mean travel time in normal conditions
is 36 minutes, increasing to 66 minutes in the 500-year flood event, an increase of 84 %. Similar
increases may be observed for other origin district to destination district pairs. By inspecting
Tables 6-5 through 6-500, the increases in travel time for each OD pair may be determined.
Figures 3 and 4 show comparable results for mean travel distance.

Next Steps

The second part of the project concerns the question of ranking of possible improvements in the
road system to reduce delays from flooding. The basic idea of our approach is the following. A
road closed by flooding not only affects the traffic flows that normally use that road, but also
affects other nearby roads. In other words, the effects of two roads being flooded are not
independent of each other. To rank the importance of each road, these interdependencies must
be considered.




Suppose we assume the objective of road improvements with respect to flooding is to reduce
total traffic delays as much as possible. Therefore, we wish to minimize the total travel time, or
possibly some combination of travel time and distance. The funds available to improve roads are
unlikely to be enough to protect all roads from flooding for all events. In other words, there is a
budget constraint.

Therefore, our objective is to minimize total delay, subject to the budget constraint. However,
the total delay depends upon which roads are closed in a certain flood event. This delay is
determined by solving the Traffic Assignment Problem, given the closed roads. This can be
stated a little more formally as follows:

Minimize: Total Traffic Delay = function (link flows, link times)

Subject to:  Budget Constraint

where the link flows and link times are determined by the solution of:
Traffic Assignment Problem for the available links

Formally, this problem is known as a Bilevel Programming Problem, which is relatively difficult
to solve even for a moderate sized network. Therefore, we need to find a simplified method to
solve the problem, known as a heuristic.

Presently, we are beginning to experiment with such heuristics. One idea we are evaluating is to
remove from the network all of the links disrupted by a certain flood event, such as the 25-year
event. Then pairs of one-way links at a given river mile that are closed by that flood are replaced
in the network, one at a time, and the Traffic Assignment Problem solved. The result gives a
measure of importance of that pair of links. Next, we will look for two sets of link pairs that
have the greatest benefit, and so forth.

What we expect to find is that sets of links selected for improvement should be geographically
separated from each other, since sets of links that are nearby are to some extent redundant. Our
approach to the analysis seeks to provide for a way to quantify this effect.

Schedule

Comments on this progress report are requested in the next few weeks. The results of the above
experiment should be available by May. We will then prepare a final report, and possibly
suggest further studies.



Appendix
Traffic Assignment Problem

The Traffic Assignment Problem with fixed demand is defined as follows:

min=(1) = £ Tr, ()
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where f,=> X ho, foralla

pqr
pq reR,,
t,(f,) = travel time on link a at flow f;
T,,= flow of vehicles per day from origin zone p to destination zone g

h,,. = flow of vehicles per day on route r, r € R, , the set of routes from p to ¢

8, =1, iflink a belongs to route 7, r € R, ; 0, otherwise

pq°

The Gap at iteration k£ may be defined as:

Gap(k) = 2.1, (£, (6))- (. ()~ £, (£)) < 0

where y, (k) is the vehicle flow on link a at iteration k given by an all-or-nothing assignment
based on link travel times, (¢,(f, (k))).

Using the Gap, a Lower Bound (LLB) on the value of the Objective Function z(h) is defined as:
fa(k)
LB{k) = 2(0(k))+ Gap(k) = |1, (x)dx + 21, (1, ())- (v, (k) - 7, (k)

The Best Lower Bound (BLB) is then defined as: BLB = ml?x[LB(k)] , and

- Gap(k)

Relative Gap (k) = IBLBI

>0, where |BLB| is the absolute value of the Best Lower Bound.

In this study we have used the Emme/2 software system to solve the Traffic Assignment Problem
to a Relative Gap of 1 %. Although a higher convergence may be necessary for ranking
alternative road improvements, this level of precision seems adequate for the present objectives
of the study.
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Table 1. Links on the Chicago Regional Road Network Closed by Flood Events

Number of Links in the Regional Road Network - 39,282 links
Total Link Length in the Regional Road Network - 34,690 miles

Scenarios and Status of Links: 1 - closed: 0 - open.
Flood Frequency Syear 10year 25year 50year 100 year 500 year
Total Number of Links Closed: 74 90 116 150 174 196
Length of Closed Links (miles): 82.34 10494 136.31 17839 210.13 23540
river mile fromnode to node lanes length
44.51 22609 9805 2 0.60 0 0 0 0 1 1
44.51 9805 22609 2 0.60 0 0 0 0 1 1
46.40 20579 3207 2 0.50 0 0 0 0 0 1
46.40 3207 20579 2 0.50 0 0 0 0 0 1
49.00 22530 22537 2 0.75 0 1 1 1 1 1
49.00 22537 22530 2 0.75 0 1 1 1 1 1
49.61 10898 22528 1 0.11 0 0 0 1 1 1
49.61 10903 3423 1 0.16 0 0 0 1 1 1
49.61 22528 10898 1 0.11 0 0 0 1 1 1
49.61 22528 3422 3 0.96 0 0 0 1 1 1
49.61 3422 10899 1 0.20 0 0 0 1 1 1
49.61 3423 22531 3 0.96 0 0 0 1 1 1
50.21 10829 22535 1 0.14 0 0 0 0 0 1
50.21 22532 22535 2 0.90 0 0 0 0 0 1
50.21 22535 10829 1 0.14 0 0 0 0 0 1
50.21 22535 22532 2 0.90 0 0 0 0 0 1
51.04 11185 20560 2 0.50 0 0 0 0 0 1
51.04 20560 11185 2 0.50 0 0 0 0 0 1
51.04 22471 22473 1 0.50 0 0 0 0 0 1
51.04 22473 22471 1 0.50 0 0 0 0 0 1
51.62 10897 10898 2 0.13 1 1 1 1 1 1
51.62 10897 22530 2 0.48 1 1 1 1 1 1
51.62 10898 10897 2 0.13 1 1 1 1 1 1
51.62 10898 22532 2 0.50 1 1 1 1 1 1
51.62 20542 22799 2 0.23 1 1 1 1 1 1
51.62 20548 22467 3 0.52 1 1 1 1 1 1
51.62 20548 3658 2 0.50 i 1 1 1 1 1
51.62 20549 22415 1 1.27 0 0 1 1 1 1
51.62 20549 5805 2 0.50 1 1 1 1 1 1
51.62 20560 22471 2 0.47 1 1 1 1 1 1
51.62 20560 22532 2 0.25 1 1 1 1 1 1
51.62 20572 20573 3 0.50 0 0 1 1 1 1
51.62 20572 22530 2 1.02 1 1 1 1 1 i
51.62 20572 3207 2 0.51 1 1 1 1 1 1
51.62 20573 20572 3 0.50 0 0 1 1 1 1
51.62 22415 20549 1 1.27 0 0 1 1 1 1
51.62 22467 20548 3 0.52 1 1 1 1 1 1
51.62 22467 22472 2 1.06 1 1 1 1 1 1
51.62 22471 20560 2 0.47 1 1 1 1 1 1
51.62 22471 22472 2 0.36 1 1 1 1 1 1
51.62 22472 22467 2 1.06 1 1 1 1 1 1
51.62 22472 22471 2 0.36 1 1 1 1 1 1
51.62 22472 22474 2 0.46 0 0 0 0 0 1
51.62 22473 22474 1 0.39 1 1 1 1 1 1
51.62 22474 22472 2 0.46 0 0 0 0 0 1
51.62 22474 22473 1 0.39 1 1 1 1 1 1




river mile from node to node lanes length  5year 10year 25 year 50 year 100 year 500 year

51.62 22474 5804 2 0.30 1 1 1 1 1 1
51.62 22530 10897 2 0.48 1 1 1 1 1 1
51.62 22530 20572 2 1.02 1 1 1 1 1 1
51.62 22532 10898 2 0.50 1 1 1 1 1 1
51.62 22532 20560 2 0.25 1 1 1 1 1 1
51.62 22799 20542 2 0.23 1 1 1 1 1 1
51.62 22799 3658 2 0.15 1 1 1 1 1 1
S51.62 - 3207 20572 2 0.51 1 1 1 1 1 1
51.62 3658 20548 2 0.50 1 1 1 1 1 1
51.62 3658 22799 2 0.15 1 1 1 1 1 1
51.62 5804 22474 2 0.30 1 1 1 1 1 1
51.62 5804 5805 2 0.26 1 i 1 1 1 1
51.62 5805 20549 2 0.50 1 1 1 1 1 1
51.62 5805 5804 2 0.26 1 1 1 1 1 1
52.91 20549 22467 3 0.57 0 0 0 0 0 1
5291 22467 20549 3 0.57 0 0 0 0 0 1
55.10 11270 20529 2 0.50 0 1 1 1 1 1
55.10 20529 11270 2 0.50 0 1 1 1 1 1
55.10 20542 22412 2 0.52 0 0 0 1 1 1
55.10 22412 20542 2 0.52 0 0 0 1 1 1
55.65 11270 20535 2 0.75 0 1 1 1 1 1
55.65 20523 20529 2 0.99 0 1 1 1 1 1
55.65 20529 20523 2 0.99 0 1 1 1 1 1
55.65 20535 11270 2 10.75 0 1 1 1 1 1
55.65 20535 22411 2 0.08 0 0 0 0 0 1
55.65 22411 20535 2 0.08 0 0 0 0 0 1
56.92 20529 22373 2 1.06 0 0 0 0 1 1
56.92 22373 20529 2 1.06 0 0 0 0 1 1
57.92 11201 20523 2 0.75 0 0 0 0 0 1
57.92 11201 20530 2 1.12 0 0 0 0 0 1
57.92 20523 11201 2 0.75 0 0 0 0 0 1
57.92 20530 11201 2 1.12 0 0 0 0 0 1
60.00 20517 20518 2 0.74 0 0 1 1 1 1
60.00 20518 20517 2 0.74 0 0 1 1 1 1
60.20 20517 22309 2 0.35 0 0 0 1 1 1
60.20 22309 20517 2 0.35 0 0 0 1 1 1
62.00 10549 22245 2 0.24 0 0 0 0 1 1
62.00 22243 22244 2 0.83 0 0 0 0 0 1
62.00 22244 22243 2 0.83 0 0 0 0 0 1
62.00 22245 10549 2 0.24 0 0 0 0 1 1
64.22 13056 22089 1 0.20 0 0 1 1 1 1
64.22 13056 22246 1 0.80 0 0 1 1 1 1
64.22 20497 22089 1 0.70 0 0 1 1 1 1
64.22 20498 22089 2 0.42 0 0 0 0 1 1
64.22 20498 8996 2 0.14 0 0 0 0 1 1
64.22 20504 22089 2 0.55 0 0 0 0 i 1
64.22 20504 22244 2 1.05 0 0 0 0 1 1
64.22 22089 13056 1 0.20 0 0 1 1 1 1
64.22 22089 20497 1 0.70 0 0 1 1 1 1
64.22 22089 20498 2 0.42 0 0 0 0 1 1
64.22 22089 20504 2 0.55 0 0 0 0 1 1
64.22 22244 20504 2 1.05 0 0 0 0 1 1
64.22 22246 13056 1 0.80 0 0 1 1 1 1



river mile fromnode to node lanes length  5year 10year 25year 50 year 100 year 500 year

64.22 8996 20498 2 0.14 0 0 0 0 1 1
64.80 22088 8996 2 0.09 0 0 0 1 1 1
64.80 8996 22088 2 0.09 0 0 0 1 1 1
65.39 20492 22086 2 0.50 0 0 1 1 1 1
65.39 22086 20492 2 0.50 0 0 1 1 1 1
66.91 13055 22027 2 0.17 1 1 1 1 1 1
66.91 22027 13055 2 0.17 1 1 1 1 1 1
68.00 11442 13054 1 0.75 0 0 0 0 1 1
68.00 13054 11442 1 0.75 0 0 0 0 1 1
71.15 11411 11412 2 0.50 1 1 1 1 1 1
71.15 11411 11442 2 1.00 1 1 1 1 1 1
71.15 11412 11411 2 0.50 1 1 1 1 1 1
71.15 11412 21478 2 0.50 1 1 1 1 1 1
71.15 11414 21478 2 0.72 1 1 1 1 1 1
71.15 11442 11411 2 1.00 1 1 1 1 1 1
71.15 11442 22027 2 0.82 1 1 1 1 1 1
71.15 21478 11412 2 0.50 1 1 1 1 1 1
71.15 21478 11414 2 0.72 1 1 1 1 1 1
71.15 22027 11442 2 0.82 1 1 1 1 1 1
71.15 22027 22086 2 0.50 1 1 1 1 1 1
71.15 22086 22027 2 0.50 1 1 1 1 1 1
71.15 22086 8996 2 0.51 1 1 1 1 1 1
71.15 8996 22086 2 0.51 1 1 1 1 1 1
71.72 11377 20466 2 0.71 0 0 1 1 1 1
71.72 20466 11377 2 0.71 0 0 1 1 1 1
73.74 11334 20654 2 1.23 0 0 0 1 1 1
73.74 11377 11414 3 0.38 1 1 1 1 1 1
73.74 11377 20654 2 1.14 0 0 0 1 1 1
73.74 11414 11377 3 0.38 1 1 1 1 1 1
73.74 11414 11415 2 0.36 0 0 0 1 1 1
73.74 11415 11414 2 0.36 0 0 0 1 1 1
73.74 11415 11417 2 0.92 0 0 0 1 1 1
73.74 11417 11415 2 0.92 0 0 0 1 1 1
73.74 20654 11334 2 1.23 0 0 0 1 1 1
73.74 20654 11377 2 1.14 0 0 0 1 1 1
74.34 11334 20650 2 0.53 0 0 0 1 1 1
74.34 20650 11334 2 0.53 0 0 0 1 1 1
75.51 11335 5180 2 0.90 0 0 1 1 1 1
75.51 5180 11335 2 0.90 0 0 1 1 1 1
76.76 10116 21050 1 1.27 0 0 1 1 1 1
76.76 21050 10116 1 1.27 0 0 1 1 1 1
77.97 10116 11876 2 1.14 0 0 0 0 1 1
77.97 10116 11893 2 0.36 0 0 0 0 1 1
77.97 10117 11893 2 0.60 0 0 0 0 1 1
77.97 10117 21046 2 1.40 0 0 0 0 1 1
7797 11876 10116 2 1.14 0 0 0 0 1 1
77.97 11893 10116 2 0.36 0 0 0 0 1 1
77.97 11893 10117 2 0.60 0 0 0 0 1 1
77.97 21046 - 10117 2 1.40 0 0 0 0 1 1
80.21 10122 21047 1 1.40 0 1 1 1 1 1
80.21 21047 10122 1 1.40 0 1 1 1 1 1
83.66 10317 21040 2 0.97 0 0 1 1 1 1
83.66 21040 10317 2 0.97 0 0 1 1 1 1




river mile from node to node lanes length  5year 10year 25year 50 year 100 year 500 year

87.81 10411 10418 1 1.09 0 0 0 1 1 1
87.81 10418 10411 1 1.09 0 0 0 1 1 1
91.10 10452 21034 2 0.79 0 0 1 1 1 1
91.10 21034 10452 2 0.79 0 0 1 1 1 1
94.50 10638 11041 2 0.60 1 1 i 1 1 1
94.50 11041 10638 2 0.60 1 1 1 1 1 1
95.97 10636 9487 2 0.85 0 1 1 1 1 1
95.97 9487 10636 2 0.85 0 1 1 1 1 1
97.12 10659 4504 2 0.11 0 1 1 1 1 1
97.12 4504 10659 2 0.11 0 1 1 1 1 1
99.92 10663 10664 2 0.49 1 1 1 1 1 1
99.92 10663 10843 2 091 1 1 1 1 i 1
99.92 10664 10663 2 0.49 1 1 1 1 1 1
99.92 10830 10834 2 0.70 1 1 1 1 1 1
99.92 10830 11117 2 1.00 1 1 1 1 1 1
99.92 10834 10830 2 0.70 1 1 1 1 1 1
99.92 10834 14510 2 0.25 1 1 1 1 1 1
99.92 10843 10663 2 0.91 1 1 1 1 1 1
99.92 10843 10844 2 0.26 1 1 1 1 1 1
99.92 10844 10843 2 0.26 1 1 1 1 1 1
99.92 10844 10848 2 1.01 1 1 1 1 1 1
99.92 10848 10844 2 1.01 1 1 1 1 1 1
99.92 10848 14510 2 0.50 1 1 1 1 1 1
99.92 10963 11117 2 1.63 1 1 1 1 1 1
99.92 11117 10830 2 1.00 1 1 1 1 1 1
99.92 11117 10963 2 1.63 1 1 1 1 1 1
99.92 14510 10834 2 0.25 1 1 1 1 1 1
99.92 14510 10848 2 0.50 1 1 1 1 1 1
107.11 10957 10958 1 0.73 0 0 1 1 1 1
107.11 10958 10957 1 0.73 0 0 1 1 1 1
109.90 12017 12028 1 2.00 0 1 1 1 1 1
109.90 12028 12017 1 2.00 0 1 1 1 1 1
110.04 10973 10974 1 1.00 0 0 0 1 1 1
110.04 10974 10973 1 1.00 0 0 0 1 1 1
110.04 10974 10975 1 0.75 0 0 0 1 1 1
110.04 10975 10974 1 0.75 0 0 0 1 1 1
110.04 10975 12223 1 0.25 0 0 0 1 1 1
110.04 12016 12017 1 0.50 1 1 1 1 1 1
110.04 12017 12016 1 0.50 1 1 1 1 1 1
110.04 12017 12019 1 4.00 0 0 0 1 1 1
110.04 12019 12017 1 4.00 0 0 0 1 1 1
110.04 12019 12223 1 0.50 0 0 0 1 1 1
110.04 12223 10975 1 0.25 0 0 0 1 1 1
110.04 12223 12019 1 0.50 0 0 0 1 1 1
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